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#3" £ ^^8, #3-4 ^^w|^r 
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^>5.^1 ci*}- 2 ] {Method of manufacturing a semiconductor device} 

^] 

£ l£r ^Hfl^ -^l^-§- *l^f7| SEM ^1<>1^. 

£ 2a ^H*l £ 2c ^r^ofl tcf^ ^>^1 ^12: h 0 ^# ^^§>7l #^5.-1- 

£ 3a vfl^l £ 3c^ A^t ^ ^ ^z}^,g- ^3}- #7jl, ^ ^^^IS. o] = 

^ 4^ ^^1^" ^-f ^ 7fl^£olj 1> s. 4a £ 4e ^ #^71], ^^Tfl, 

£ 5tt HDP ^SK^ ^ Aiz]-^-^^- ^Al*V SEM * r *l°ltf. 

£ 6a^r ^^-u] o.o]l «l*fl ^ ^ Ai^^oil ^fl 

^^ev^ ^*}7l ^SoIjt, iE 6b^r ^1^1^-01 ^-g- nflo} ^ ^ a1z|^ 

5L 7a ^ £ 7b^ HDP ^Sr^M; 2^^S] ^ ^ ai^^^. jg.^ i^-^g. 

^jl -^^-Ofl ^ «.^Ol 

110, 200, 300, 500, 610 : 7l^ 112 : ^s}-^ 
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114, 116, 120, 122 : #e) 118 : -fr*l*)l^ 

117 : ^3J% 7\]°\^_ 123 : ^Hl- 7fl°lH ^ 

124 : t}^. p}i3 D -t 130, 530, 630 : TlMB ^ 
132 : 140, 540 : #?1 Q<&^ 

210, 220, 310, 320, 330, 642, 644 : HDP 

^ afl^^ o^ fl ^.^^-ofl ^ inter Layer Dielectric)^: 

tVcf. ^1^, #efl^ ol^-^H ^ #e^zi7} 

5. ^Hfl^l ii^}7l ^tb SEM ^ojcf. 

20-4 



1020030043688 ^^ ^7}: 2003/10/14 

<i7> £ 1-i- #2^, sfiJEL #eflAl ^ <£*EH1 €^1B H 

^ *H1 ^*fl HDP ^*Hr SLS. ^^>7fl ^eh #&| 

3 3Kb 3Xfl ^ ^^^>7l <Xs} £ £-^o] ^*>rf. ^, A^Al^^o} p>^^ 

A SIM^ €^H1 ^ <M*1^ -^51 ^ mj-^jl ^Hl-(Tar g et Control)^ 

<18> £ l^^r ^"71^ &Xl^ ^^^>7l ^ ^ Al^^^- 

l"«fl ^^f-AS.^, ^"2:1-^ SflBj *\6\] o)i$r 
U oM^ <r 5^ ^51X1 4l7>^ xi2 « 0 >^* Xl^W. 



^<HI i*HE- XHH 3rflEiol a>^l 7l^o] Xl^l^ ^1 ^ cH-«}£] 

-§-^1 ^ ^ ^Al^ #7} t)MH ^^-sfl^ol tjfl^^i^- rf#£j HDP ^>5)-^ 

5&?h TflolB ^ 2flBiol ^Aj^ 7 )^-ol Tfl^S]^ ^Xl^, X| 1 ^ ^ 

3* ^i^l ^Hl X] l HDP ^SK V * ^*Hr ^ XI 2 ^ % Aiz^^-g- 

^a)^ ^Vofl *|] 2 HDP ^S^^g- ^^11- S^Hr tiVEX] 4i7>^ Xl2 y o V 
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M- °1*HH 7flA]si^ ^Ai^ofl tr^Tf- $o] o>qe|. a^ 4^ cf^v ^Bfls ^ 



#€: ^efl^l ^, 7l?fl3 <3*1- (Chemical Mechanical Polishing; 

CMP)^3* ^Al*H %^ ^ ^ S^W* # 

°^ T Sll^. ^1^, £ ^*HHfe 5}-^- 7M13 ^r^* ^1^*1 ^rj7£ *7_> 2J<£^ 
-£ 2a ifl*l £ 2c^ £ t^ofl ^^r tilS^l i*}^ ^2: « 0 >^# ^^^>7l ^tr ^£1- 
£ 2a» ^S*}^, «KE*ll 7^(110) ^Ml 71^ a^^l ^^tf <$A £^el £ 

B]li #5^(112), *« l 1-el ^el^(H4) ^ sflE ^^(nlIcAl)^ ^^th 

sflJE. ^J^, X| l #sl ^Sl^(114), ^^(112) S3 1&£*1I 7lJ&(110)-i- 

IS0( Isolation) 4^3 ^B^OSO mask patterning)^- -S-«fl £^ r 3-2-S ^4^V<^ STI (Shallow 
Trench Isolat ion)-?-^^ S^l^l (trench; o1s.a])§ ^Aj^H ^-aJ cg<^4 |c cg^^- ^<qtr 
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^> ^ 

<26> <?1^:(H3P04)^- ol-g-^r ^sK v ^H^Cnitride strip) ^-fr ^r*3*>c*j 4-^ ^Sr^(124) 

DHF-& oj-g-^V #^e| M}^ aJa]sH i s.?) ^^(114) Ajofofl ^ 

^ ^^<4-Sr^ ^lTitVcf. 3*11 ^ ^<H1 *fl 2 #e) -Ms]^-B|(116)# 

-^^-i- #5.^ 7flo]H ^1^-(117)# ^*Rr w>^W. 

<27> £ 2b# %i-^>^, -fi-#*)m(118), ^Bf- ^ojH-g- 3 ^ e| ^(120) ^ 

-^e]Afol^o> (1 22)^- ^^tVcf. ^ E} Aj-ol 122 HM1 s>^.p>^3.^-(124)^- ^*t4-. 

7)1 olH 4i3t -§-*}- 3flE^ -^-g- ^A]^ n>^a^(124)# 3*flE^ *Vcf. 3flE^^ 

<5>.E. ^H.B|(124)^r ^n}^3.5L fj\.±. ^1^^^- ^A^o} ^^j A >o] j= nV(122) ^ 

3 ^-^(120)-^ ^1^1- Tflom #^-(123)# ^^*Vcf. 7^3-°3. -fr^*!) 

^(118)4 fS^ TflojH ^^-(117)* 5flE^ *}o} 7flo]H 3^(117)^ Jl^W. *]£. 

#3^(112), Jlf^ 7llo)H 3^(117), -^-^^^-(118) ^ ^H* TlMs 3 

^-(123) AS ^olH ^^-(130)* ^Aj^-cf. 

<28> £ 2C» #2^>*3, Tfl OIH ^MS* i^]. 7l <^ A>^^^. ^A^H J) 

°1H ^<>11 ^ #3-^(132)^: ^^4. Tfl olB ^^"(132)*^ JL^s\- ^^^^(pj ^ 
A D#^ ^-ell- ^*fl ^sfl ^Aj-ofl nf^ ^ oi Aiz]-^^^ ^ ^ ^<?1^(140)^ 

^^tt^f. ll^^(140)# 3£flE-l^ *H ^l-elzi(tJl£Al)^. ^A^^-cf. 

<29> ^sHg-^ 7]] ^^-(130) Aj-2j.rt_o S ol^c^^l #^nVol T^^l^ 
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^WCE 2c3 #20. Hl-i-g- 1 lfl*l 257> £)*T ^O] H>^*>iq. 

. ^^KUO-g- ^#*Kn ^*Kr ^^^^ jI^S #e}^n>(High Density 

Plasma) °l-g-*M H^H= H>^S>cf. 

<30> ^aj- Al^^^g- ^ ~£ ^^n| (140) o. ^ AVH. 7 > £Ho)*l, 

#%*\£r Ol-g-tt SflEi^ ^^-i- ^l*}7fl 51^, A^A^^o] p>^1^7> -g-ol^^jl, <%o] 

^ #<LM1 ^ ^31*1^ -g-^JE ^ ^^-*V ^ fiBl-(Target Control)^ a]*}. 
<3i> o}*}, #2*M ^a] ^av ^ ai^^^I -Q-sfl a^^^c^. ^j-q. 

<32> £ 3a tfl^l £ 3ctt ^1 ^ ^z}-^.g- ^av #7}), Ai^c^l ^ ^ #71151 o}^. 

^o\) ^ aJa^ 3°- yfl^^ojji, £ 4a vflx] £ 4e^r ^^^1, Aiz^i, 

<33> £ 3a ^} S. 3c# #2*1^ , ^y\7\ tiVjE^ 7}&(t1}o}^_ ^ ; 2 00)^ o Hl 

*ll 1 *H*H ^^1^2:^1 ^^Vl- ^) 1 HDP ^5^(210)^ ^^cf. 

nj- a^e-]^ ol-g.^- ^] i Ai^^-g- aJa^H i HDP ^l7l*Vcf(£ 3b^ 

3-8*8^ % v 2). *ll 2 ^^Tjll- AjAl^}^ ^] i HDP ^3KK210) ^oHl 2 HDP #5^(220) 

<34> £ 4a £ 4e# #2^# , ^) 1 f.aVc^j.g. aJa^o} 71^(300)^ ^a># rcf 

1 HDP ^>2)- ^-(310)^: ^#W. f-5}-2:P} ^E^^ oj-g-^- i a1z|^^^- aJa^cc} 
4 1 HDP ^V5|-^(310)^ ^-fr ^7^4(5: 4b^ #2). 2 ^^Tfll- ^A]^ 

^1 1 HDP #3^(310) ^Hl 2 HDP ^5|-^(320)-g: ^ 2 Aiz^^-g. aJa^}^ ^ 2 
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HDP ^>5KK320)S] ^4 ^l7l*V4. 3 ^#7fll- 3 HDP ^5^(330)* ^aj- 

^-7)^ ^r^A ^Hl ol^^l^- ^Jo] ti>^s>cf. 

°>^^ °11^<H1 -fr^W, o) ^s^l- ol-g-s:]-^ HDP^S}-^ Aiz^-o] ^-Ajoil ^Lj-Tfl 

<36> si 5^ HDP ^sj-^ i}# ^ A]z^^-g- ^ SEM ^}^)A. 

<37> HDP ^^M- Al^^O.^. ^Aj^- uflfe £ 5 oflAi ^.^ w>c2f ;£oj s-f^ 

sfl^ HDP -S-z^ l-#£]7ll ^cf. #z)-^ ^ 0 Kg- ^aj-j^ 

<39> £ 6a^ ^til-^-cHl ^Z^Vl-g-o] ^ nflo] ^ Al^^ofl o) ^ 

^^^7l ^JEoIjl, tr 6b - Alz^-Hl^-o} ^ trflo] ^a} ^ AjZ}-^ 

<4 o> J£ 6a ^ £ 6b* 7flo]E #^-(530) °1 tfV^l 7l:&(500)-#«fl ^] ^ 

3j- ^ Aiz^-^^- ^a]^H ^^^-(540)^- ^S>£) Aiz|-yl^-ol ^ ^ sflB} a>o]^ 

7} €• 7)1 olB ^(530) ^5.<#o_S ^£ 9X^(5. 6a3] B<^ ^ofl -i] 

^-^l^r^l nflfe #^^^-(540)^1 ##51^ wl^-o] ofl-f ^-o>^ >)o^ jgE^-i. on- ^ 
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(540)3] -f-*fl #^^^-(540)^ t\}°]% ^ 

<4i> ov^ 3 vfl^l £ 6<>iH -M^^-y^ ^-o] ^a) ^a}- ^ Al^^^- ^X\Z}c3 ^ 

^^-■i- ^-f , ^4 til^l i4e1- n 34^ *KI-i- SU 

^f. ^"71^ ^zj-slfe. «l#-ar DSRCDeposit ion-Sputtering Rat ionH tb^. DSR°] 

DSR-cr 1 oltf-g- ^ 3°1 y>BJ-3i^>r4. D SR°1 M^r ^ ^-f ^, ^^#0] # 

2fl€^€ -2-^1^71- ^-ol^ ^-Tip} tiVig DSR^l M-^ # ^-f ^, a ^ 

^cf. DSR^ *1M: 1 252] ^ ^o] ti>^^cf. dsro) 

^#£7> M-^l^l, DSRol nfl^ 5.^31 ^%£7> #cfl^cf. DSR°1 3ole)-Tg <#o] 

3^1 ul ^^-£]^r 6 <M ^nl^ji, DSR^l 25^ ^^Itt <#°1 25°] JI <#c>l i<y 

<42> ol^V, DSR^I £1= ^3}- ^ AlzT.^^^. ^ ^5)^ ^^^o^nj. 

* HDP ^2r^# °l-g-sr£# £^ ii^W. 

<43> IE 7a ^ 5L 7b^r HDP 2#7))2) ^a] ^a}- ^ a]^^ ^ti ^tg-^ 

71 ^£#014. 

<44> £ 7a# fe^m , *fl 1 ^1 ^*}- ^ aiz}- -^Al^ TflolB ^^-(630)^1 

>£:£:*fl 7l^r(610)^-<Hl *)1 1 HDP #^(642)^; *fl 1 ^a)- ^^^^^^1 ^ 

STi^H sflig^ ^ofl ^.cl^.71- *§>$S|*1 ^ S^o.S 1 HDP ^51-51- 
(642)^ ^*Rr ^J^l w>^^>r4. olnfl ^ 1 
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HDP #3^(642) ^JsL^, *fl 1 HDP ^^-(642)^8: 7fl°lB ^^-(630) sfli?I°l <§^<g 
TflolB 3^(630) 3fl€°fl ^*fl TflolB ^(630) sfl^^ ej^i £ 

i=h °H DSR^r 3^1 2591 MSHH 4M*t=h H >#3|*>7fl^ DSRxr 3 ifl*l 1091 S£*H1 
*1 aJa]^ ^o] Jls]-^o14. ^ i HDP ^2KK642)£- 1000 ifl*l 10000A ^MIS ^^Hr 
°1 *\) 1 1 ^z}-^* ^ x HDp a>5}- 131.(642)0) ^^^-o] 1.44 vfl^ 

1.48 ^^7} ^ ^o) ti>^^}rf. o]^ DS R^ S^^H 7>^tb^. 

£ 7b» #2^, 2 ^a] ^ ^ Aiz^- -^-g- aja^H Aj- 7l ! HDP ^^-(642) 
^Ml *ll 2 HDP ^S^H 644)^8: 1 HDP -^S\-^(642) ^ ^ 2 HDP ^5|-^-(644)-2-S. °] 

-f-^*} ^^^-i- ^*H=K DSR-cr 3 *l^>s ^A^Rr ^o] H>^-a!§>cf. DSR* 1 3iL 

^ ti>^-3j^rf. ^ 2 ^z|a| aH^i^-fr 300()W A }-g-^ i^B^ 

^-a] Aizj-i- ^Al^ ^o] til-B^^t}. ^) 2 HDP ^r2}-^-(644)^- *\] 1 HDP ^5KK642)^ 
«- #^ *r ^£^1 ^*Rr ?H w>^*>cf. ;*|] 2 HDP ^^-(644)^ 1000 

10000 A -t-^S *§^Rr «>^W. 2 ^a] ^3}- ^ aiz^^js: ^ 2 HDP 

(644) ^ ^-§r<>l 1.44 1.48 ^5.7} 

TflolH *fl^ <^£-£) *H1 ^o VJ f ^ 

% *fl^l^. ^ CMP ^-g- ^Al^l ^o>i ^rf. ^| £f ^cfl^v ^-oj 7 l ^ 

DSR* #^*f S?H>H ^a]^ ^o] ^ 2,3V 

^ ^^^r DSR* ^71 *H ^^5]-o) sg^-i- ^ol£^- ^ 53 ol 

DSR^ wl^o] oi^o]] ^AjtV ^ ^i^-^o] wl a}gfl ^7fl ^ w>^^>cf. 
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1] 

>IMH ^ *8-$€ #3^1 ^1^5]^ ^1; ^ 

HDP ^sj-^S. ^€ #?> ^•a^ ^*Rr i&XIS alS^l 4i7>o) ^ « o >^ 
[3^*8" 2] 

Tflole ^ ay^j 7lflr oi #31; 

*H 1 ^ ^ #31 W *fl 1 HDP ^^-^ l^sfe 

2 ^ ^ ^z^^-g- ^a)<^1 ^Al^H Sl*H ^Hl 2 HDP ^^M: ^*Kr 

[%^^ 3] 

*fl 1 &<>H, 

#71 tKMflS] aizv^^^ HDP -SrS^* f^^-M *WRr ^1 

ofl A^Rr HV^^l 4i7>a| ^ tij-^ 

4] 

*H 1 5&<>H, 
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A oM -g-A] ^ ai^^ a1 av 7 ) ^3. ^ aiz^-e]^ HDP ^VSj-^-^ «1 

•i:^: 1 257} i&E.*|) *ll S H o v ^. 



-*7l #^-t-^ 1.44 uflxl i. 48 ol tiV^^l aflS u-^a. 

6] 

^1 1 ^ SL^ 2 &<>H, 

[^^J- 7] 

^1 2 5a<>H, 

^•71 1 HDP ^n}.^ 3 xfl^l 257> H>£^1) ^*}<2] 



8 J 

*)1 2 5A°H, 
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#71 A 2 HDP ^rSl-si-^ a 1^8r 1 3°1 a>i^l ^ 



[^T 1 * 9] 

^7] ^1 2 HDP ^-§-o] 1.44 1.48-y aV^^l ^V^l ^lS « 0 >^ 
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[£. 4a] 
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